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CHAPTER 2.GENERAL CRITERIA

200. SCOPE. This chapter contains only that
infomlation common to all types of terminal
instrument procedures. Criteria which do not have
general application are located in the individual
chapters concerned with the specific types of
facilities.

201.-209. RESERVED.

Section 1. Common Information

210. UNITS OF MEASUREMENT. Units of
measurement shall be expressed as set forth below:

(I. Bc(lrings, Gmrscs, and Radiuls. Bearings
and courses shall be expressed in degrees magnetic.
Radials shaU also be expressed in degrees magnetic,
and shall further be identified as radials by prefixing
the letter “R” to the magnetic bearing FROM the
facility. For example, R-027 or R-O1O.

b. Altitudes. The unitof measurement for
altitude in this puMication is feet. Published heights
below the transition level (18,000 feet) shall be
expressed in feet above MSL; e.g. 17,900 feet.
Published heights at and above the transition level
(18,000 feet) shall be expressed as Flight Levels;

e.g., FL 180, FL 190, etc.-reference FAR 91.81, Air
Traffic Control Handbook 7110.6S Par. 85,

c, Distances. All distances shall be expressed
~ in nautical miles (6076.1 feet per NM) and”tenths ~

thereof, except when applied to risibilities, which
shall be expressed in statute miles and the
appropriate fractions thereof, Expression of
visibility values in nautical miles is permitted in
overseas areas where it coincides with the host
nation practice. Runway visual range (RVR) shall be
expressed in feet.

(l. Spwds. Aircraft speeds shall be expressed in
knots.

the authority for correctness of distance and bearing
information, except that within the United States,
its territories, and possessions, the National Oceanic
and Atmospheric Administration is the authority for
measurements between all civil navigation aids and
between those facilities incorporated as part of the
National Airspace System.

211. POSITIVE COURSE GUIDANCE. Positive
course guidance (PCG) shall be provided for feeder
routes, initial (except as provided for in paragraph
233b), intermediate, and final approach segments.
The segments of a procedure wherein PCG is
provided should be within the service volume of the
facility(ies) used, except where Expanded Sewice
Volume (ESV) has been authorized. PCG may be
provided by one or more of the navigation systems
for which criteria has been published herein.

x 212. APPROACH CATEGORIES. Aircraft
performance differences have an effect on the
airspace and visibility needed to perform certain
maneuvers. Because of these differences, aircraft
manufacturer/operational directives assign an
alphabetical category to each aircraft so that the
appropriate obstacle clearance areas and landing
and departure minimums can be established in
accordance with the criteria in this manual. The
categories (CAT) used and referenced throughout
this manual are: CAT A, B, C, D, and/or E.
Aircraft categories are defined in Federal Aviation
Regulations (FAR) Part 97. *

c. DC(CIYJIinni ion of Correctness of Distmm

and l?mring lt~fonnation. The approving agency is
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213. APPROACH CATEGORY APPLICATION.
The approach category operating characteristics
shall be used to determine turning radii minimums,
and obstacle clearance areas for circling and missed
approach.

214. PROCEDURE CONSTRUCTION. An

inst n~ment approach procedure may have four

separate segments, They are the initial, the

intermediate, the final, and the missed approach

segments. In addition, an area for circling the

airport under visual conditions shall be considered.

The approach segments begin and end at
designated fixes; however, under some
circwnstances certain segments may begin at
specified points where no fixes are available. The
fixes are named to coincide with the associated
segment. For example, the intermediate segment
begins at the intermediate fix and ends at the final
approach fix. The order in which this chapter
discusses the segments is the same order in which
the pilot would fly them in a completed procedure;

s that is from an initial, through an intermediate, to a s
final approach. In constructing the procedure, the
final approach course should be identified first
because it is the least flexible and most critical of all
the segments. When the final approach has been
determined, the other segments should be blended
with it to produce an orderly maneuvering pattern
which is responsive to the local traffic flow.
Consideration shall also be given to any
accompanying controlled airspace requirements in
order to conserve airspace to the extent it is feasible.
See Figure 1.

215. CONTROLLING OBSTACLE(S). The

controlling obstacle in the primary area of the final
approach segment shall be identified in procedures
submitted for publication.

216.-219. RESERVED.

Section 2. En route Operations

220. FEEDER ROUTES. When the initial
approach fix is part of the en route structure there
may be no need to designate additonal routes for
aircraft to proceed to the initial approach fix (IAF).
In some cases, however, it is necessary to designate
feeder routes from the en route structure to the
initial approach fix. Only those feeder routes which
provide an operational advantage shall be
established and published. These should coincide
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with the local air traffic flow. The length of the
feeder route shall not exceed the operational service
volume of the facilities which provide navigational
guidance unless additional frequency protection is
provided. En route airway obstacle clearance
criteria shall apply to feeder routes. The minimum
altitude established on feeder routes shall not be less
than the altitude established at the IAF.

221. MINIMUM SAFE ALTITUDES. A minimum
safe altitude is the minimum altitude which
provides at least 1,O(Xlfeet of obstacle clearance for
emergency use within a specified distance from the
navigation facility upon which a procedure is
predicated. These altitudes will be rounded to the
next higher 100-foot increment. Such altitudes will
be identified as minimum sector altitudes or
emergency safe altitudes and shall be established as
fouows:

a. Mininlunt ,Scc(orAltittulcs. Minimum sector
altitudes shall be established for all procedures
within a 25-mile radius of the navigational facility.
When the distance from the primary facility to the
airport exceeds 25 miles the radius shall be
expanded to include the airport landing surfaces up
to a maximum distance of 30 miles. When the
procedure does not use an omnidirectional facility
(LOC BC with a fix for the FAF), the primary
omnidirectional facility in the area will be used. A
common safe altitude may be established for the
entire area around the facility or sector altitudes
may be established to offer relief from obstacles,
Sectors shall not be less than 90°in spread. Sector
altitudes may be raised and combined with adjacent
higher sectors when a height difference does not
exceed 300 feet. The sector altitude established shall
also provide 1,000 feet of obstacle clearance in the
adjacent sector or periphery area within four miles
of the sector division or the periphery boundary
line. See Figure 2,

h, Enmrgmuxj ,Safe Altitde.s. Emergency safe
altitudes shall be established with a 100-mile radius
of the navigation facility at the option of the
approving authority. They are normally used only in
military procedures. Where a requirement exists for
these altitudes, they shall be established with a
common altitude for the entire area. Where these
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Figure 2. MINIMUM SECTOR ALTITUDES. Par 221.

altitudes arc established in designated mountainous
areas, they shall provide 2000 feet of obstacle clear-
ance. These altitudes shall be identified on published
procedures as “emergency safe altitudes”.

222.-229. RESERVED.

Seetion 3. Initial Approach

230. INITIAL APPROACH SEGMENT. The in-
strument approach commences at the Initial Ap-
proach Fix (IAF). In the initial approach the air-
craft has departed the enroute phase of flight, and is
maneuvering to enter an intermediate segment.
When the intermediate fix is part of the enroute
structure, it may not be necessary to designate an
initial approach segment. In this case the approach
commences at the intermediate fix and intermediate
segment criteria apply. An initial approach may be
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made along an arc, radial, course, heading, radar
vector, or a combination thereof. Procedure turns,
holding pattern descents, and high altitude penetra-
tions are initial segments. Positive course guidance is
required except when dead reckoning courses can be
established over limited distances. Although more
than one initial approach may be established for a
procedure, the number should be limited to that
which is justified by traffic flow or other operational
requirements. Where holding is required prior to
entering the initial approach segment, the holding
fix and initial approach fix should coincide. When
this is not possible the initial approach fix shall be
located within the holding pattern on the inbound
holding course.

231. ALTITUDE SELECTION. Minimum alti-
tudes in the initial approach segment shall be estab-
lished in l(K)-foot increments; i.e., 1549 feet maybe
shown as 1500 feet and 1550 feet shall be shown as
1600. The altitude selected shall not be below the
procedure turn altitude where a procedure turn is
required. In addition, altitudes specified in the initial
approach segment must not be lower than any
altitude specified for any portion of the intermediate
or final approach segment.

232. INITIAL APPROACH SEGMENTS
BASED ON STRAIGHT COURSES AND ARCS
WITH POSITIVE COURSE GUIDANCE.

a. Al@nment.

(1) Courses. The angle of intersection
between the initial approach course and the interme-
diate course shall not exceed 120 degrees. When the
angle exceeds 90 degrees, a radial or bearing which
provides at least 2 miles of lead shall be identified to
assist in leading the turn onto the intermediate
course. See Figure 3.

i&r
MA?

----- --
h~. —
L -—.

------ --
/“

VAC

LEAD B.4D1hL

MAX TWX M’
/

/“:

Figure 3. INITIAL APPROACH INTERCEPTION ANGLE
GREATER THAN 90 DECREES. Paz 232A.(1)
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(2) AIIS. An arc may provide
course guidance for all or a portion of an initial
approach. The minimum arc radius shall be 7
miles, except for high altitude jet penetration

* procedur~, in which theminimum radius should
be at least 15 miles. When an arc of less than 15
miles is used in high altitude procedures, the
descent gradient along the arc shall not exceed the
values in table 1. An arc may join a course at or *
before the intermediate fix. When joining a course
at or before the intermediate fix, the angle of
intersection of the arc and the course shall not
exceed 120°. When the angle exceeds 90°, a radial
which provides at least 2 miles of lead shall be
identified to assist in leading the turn onto the
intermediate course. DME arc courses shall be
Predicated on DME collocated with a facility
providing omnidirectional course information.

Table 1. DESCENT GRADIENT ON AN ARC.

MILES MAX FT. PER NM

15 1,000

14 720

13 640

12 560

11 480

10 400

9 320

8 240

7 160

b. Area. The initial approach segment has no
standard Ienfith. The Ienjzth shall be sufficient to
permit the ‘altitude ch;nge required by the
procedure and shall not exceed 50 miles unless an
operational requirement exists. The total width of
the initial approach segment shall be 6 miles on
each side of the initial approach course. This
width is divided into a primary area, which extends
laterally 4 miles on each side of the course, and a
secondary area, which extends laterally 2 miles on
each side of the primary area. See figure 100
When any portion of the initial approach is more
than 50 miles from the navigation facility, the
criteria for en route airways shall apply to that
portion.
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C 0b6tacle Cl~ The obstacle clearance
in the initial approach primary area shall be a
minimum of 1,000 feet. In the secondary area 500
feet of obstacle clearance shall be provided at the
inner edge, tapering uniformly to zero feet at the
outer edge. The minimum obstacle clearance
required at any given point in the secondary area
is shown in Appendix 2, figure 123. Allowance for
precipitous terrain should be made as specified in
paragraph 323a. The altitudes selected by
application of the obstacle clearance specified in
this paragraph may be rounded to the nearest 100
feet. See paragraph 231.

d. Desmmt Gradiest The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 500 feet per
mile. The OPTIMUM descent gradient for high
altitude penetrations is 800 feet per mile. Where a
higher descent gradient is necessary, the
MAXIMUM permissible gradient is 1,000 feet per
mile.

233. INITIAL APPROACH SEGMENT BASED
ON DEAD RECKONING (DR). See ILS Chapter
for special limitations.

a. Alignment. Each DR course shall intercept
the extended intermediate course. For LOW
altitude procedures, the intercept point shall be at
least 1 mile from the intermediate fix (IF) for each
2 miles of DR flown. For HIGH altitude
procedures, the intercept point may be 1 mile for
each 3 miles of DR flown. The intercept angle
shall:

(1) Not exceed 90°.

(2) Not be less than 45° except when DME
is used OR the DR distance is 3 miles or less.

b. Area. The MAXIMUM length of the DR
portion of the initial segment is 10 miles (except
paragraph 232b applies for HIGH altitude
procedures where DME is available throughout the
DR segment). Where the DR course begins, the
width is 6 miles on each side of the course,
expanding by 15° outward until joining the points
shown in figures 4A, 4B, 4C, 4D, and 4E.

Chap 2
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c Ob6tadeck?amna% The obstacle clearance
in the DR initial approach segment shall be a
minimum of 1,000 feet. There is no secondary
area. Allowance for precipitous terrain should be
considered as specified in paragraph 323a. The
altitudes selected by application of the obstacle
clearance specified in this paragraph may be
rounded to the nearest 100 feet. See paragraph
231.

d. Descent GradienL The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 500 feet per
mile. The OPTIMUM descent gradient for high
altitude penetrations is 800 feet per mile. Where a
higher descent gradient is necessary, the
MAXIMUM permissible gradient is 1,000 feet per
mile.
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9-4If this segment passes
outside the intermediate
segment, DME is required.

Figure 4A. MOST COMMON DR SEGMENT.
Paragraph 233b.

Figure 4B. DR SEGMENT WITH BOUNDARY
INSIDE THE INTERMEDIATE SEGMENT.

Paragraph 233b.

IAF

Figure 4C. DR SEGMENT WITH BOUNDARY
INTERCEPTING THE INTERMEDIATE

SEGMENT. Paragraph 233b.
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Fiiure 4D. DR INITIAL SEGMENT
BOUNDARY INSIDE THE STRAIGHT

SEGMENT. Paragraph 233b.
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If this segment
passes outside the

intermediate segment,
DME is required.

H Perpendicular to DR course
at IF. Do not tie back to

H the final segment.

Figure 4E. DR INITIAL SEGMENT WITH
BOUNDARY OUTSIDE THE INTERMEDIATE

SEGMENT. Paragraph 233b.
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234. INITIAL APPROACH SEGMENT BASED

ON A PROCEDURE TURN, A procedure turn
shall be specified when it is neassary to reverw
direction to establish the aircraft on an intermediate
or final approach course, except as specified in
paragraph 234, A procedure turn begins by
overhearing a facjlity or fix which meets the criteria

for a holding fix (see para~ph %7b), or for a final
approach fjx (see para~ph 287c). me procedure
shall specify the procedure turn fix, the outbound
and inbound course, the distance within which the
procedure turn 5M be completed, and the
direction of the procedure turn. When a teardrop
turn is used, the angle of divergence between the
outbound course and the reciprocalof the inbound
course shallbe MINIMUM of 15” or a MAXIMUM
of 30° (see paragraph 235a for hi@ altitude
teardrop penetrations). In all procedure turns, the

degree of turn and the point at which the turn is

begun are left to the dkretion of the pilot.
However, the maneuver shall be completed within

the procedure turn area, and not Mow the altitude
specified for its completion. When no fix marksthe
beginning of the intermediate or final appach
segment associated with the procedure turn, these
segments are deemed to commence on the inbound
procedure turn muse at the maximum distance
spwified in the procedure.

a. Alignment. When the inbound course of the
procedure turn becomes the intermediate course it
must meet the intermediatecouse ali~ment criteria
(see ~agmph 242+ When the inbound course
becomes the final approach course it must meet the
final appoach course alignment criteria (see

~ragra@ 250). The wider side of the promdure
turn area shall be oriented in the same direction as
that prescribed for the procedureturn,

h Arrw, The -U t~ ~ ~
depicted in Figure 5. The normal procedure turn
distance is 10 miles. This distance maybe decreasd
to 5 miks where ody A- ~te~ “A”
aircraft are to be operated and may be increased to
as much as 15 miles or as specified in ~a~~

234d. When a procedure turn is authorized for use
by Approach Category ‘“~’ ti~t a lSmile
procedure turn distance shall be used. ‘I’be
procedure turn segment is divided into zones and
areas. They are the Entry Zone, the Maneuvering
Zone, the Primary Area, and the SecOn&y Area.
See Figure 5. As shown, the entry zone is the zone
in which entry is made into the maneuvering zone.
Its inner boundary extends perpendicular to the

inbound course at the procedure turn fix. The
remainder of the procedure tum sqpnent is the
maneuveringzone.

dllV EOW I CROW IIATCIICDI

O?TIONAL FROCXI%JRC TURN ARCA W 1S MU ?MXXNRC

PDR CATXOORY AAIRCR~ nlnNARCASMALL DC USSD

i

PORCA-Y C AIRCM~

mmi sow

Fi@lC S. PROCEDURE TURN AREAS. Pu 234.b.

r. Ohstt/ck Chwnr.mce.A minimum of l,WO
feet of clearance shall be provided in the primary
area. In the secondary area, 500 feet of obstacle
clearance shall be provided at the inner edge,
tapering uniformly to zero feet at the outer edge,
The minimum obstack clearance required at any
given point in the secondary area is shown in the
~@ ~ A- % Figure 123. ARowance for
~@tW terrainshouldbe consideredas specified
in paragraph 323a. ‘l%e fxlmary and secondary
areas determine obstacle ckance in both the entry
and maneuvering zones. The use of entry and
maneuvering zones provkles further relief from
obtacles. The entry zone is established to control
the obstack clearance UNTIL procedng outbound
from the pcedure turn fix. The maneuveringzone
is established to control obstacle cbarance AFI’ER

-ing out~d f~ tie px=lure turn fix.
See Figure 6. ‘l%ealtitudes selected by application
of the obstacle clearance specified in this parapaph
may be rounded to the nearest 100 feet (see

I-tPti ~V+
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d Descent Gradient. The OPTIMUM descent (2) Iftheholding pattemis established over
gradient in the initial approach is 250 feet per mile. the intermediate fix, theminimum holding altitude —
Where a higher descent gradient is necessary, the shall permit descent to the final approach fix
MAXIMUM permissible gradient is 500 feet per mile. altitudewithin the descent gradient tolerances
The procedure turn completion altitude should be as
close as possible to the final approach fix altitude.
The difference between the procedure turn completion
altitude and the altitude over the final approach fix

shall not be greater than those shown in table 1A. If
greater differences are required for a 5 or 10-mile
procedure turn, the procedure turn distance limits and
maneuvering zone shall be increased at the rate of 1
mile for each 200 feet of required altitude. No
extension of the procedure turn is permitted without
a final approach fix.

ENTRY ZONE

OBSTACLE IN
ENTMY ZONE

-+
.

.*””

prescribed for the intermediate segment. See
paragraph 243d.

Table 1A. PROCEDURE TURN COMPLETION ALTITUDE
DIFFERENCE

TYPE OF PROCEDURE
TURN I ALTITUDE DIFFERENCE

1

I

15 Mik PT from FAF Within 3000 Ft of Ah, over FAF
10 Mik PT from FAF I Within 2000 Ft of Alt. over FAF

S Mik PT from FAF Within 1000 F! of Alt. over FAF
1S Mik PT, no FAF Not Authorized.
10 Mlk PT, noFA~ Within 1500 Ft of MDA on l-’hl
5 Mik PT, no FAF ~Within 1000 Ft O( MDA on Find

235. INITIAL APPROACH BASED ON HIGH
ALTITUDE TEARDROP PENETRATION. A

teardrop penetration consists of departure from an
initial approach fix on an outbound course, followed
by a turn toward and intercepting the inbound course
at or prior to the intermediate fix or point. Its
purpose is to permit an aircraft to reverse direction

I and lose considerable altitude within reasonably
=\
Z’%&T ;“..

limited airspace. Where no fix is available to mark
the beginning of the intermediate segment, it shall be

assumed to commence at a point 10 miles prior to the

‘-X== ;f the ,na, approachsegment, the Crite;aoin

final approach fix. When the facility is located on the
airport, and no fix 1s available to mark the beglmmg

I@ure 6. PROCEDURE TURN INITIAL - paragraph 423 apply.

APPROACH AREA. Par 234c.
a. Alignmen[, The outbound penetration course

e. Elimination of Procedure Turn. A procedure shall be between 18 and 20 degrees to the left or right
turn is NOT requkd when an approach can be made of the reciprocal of the inbound course, The actual

direct from a specified intermediate fix to the final angular divergence between the courses will vary
approach fix. A procedure turn NEED NOT be inversely with the distance from the facility at which
established when an approach can be made from a the turn is made. See table 2.
properly aligned holding pattern. See paragraph 291.

In this case, the holding pattern shall be established b. Area.
over a final or intermediate approach fix and the

following conditions apply: (1) Size. The size of the penetration turn

area must be sufficient to accommodate both the turn
(1) If the holding pattern is established over and the altitude loss required by the procedure. The

the final approach fix, the minimum holding altitude penetration turn distance shall not be less than 20
shall be not more than 300 feet above the altitude miles from the facility. The penetration turn distance
specified for crossing the final approach fix inbound. depends on the altitude to be lost in the

Page 14 Chap 2
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Table 2. PENETRA’IW)N TURN DISTANCE/
DIVERGENCEa

ALT TO BE
LOST PRIOR

TO COM.
MENCING

TURN

DISTANCE COURSE
TURN DIVER-
COM. GENCE

MENCES (DE-
(NM) GREES)

SPECIFIED
PENETRATION

TURN DIS-
TANCE

(NM)

12,0001n
Il,ooon
I 0.000 rt
9,000 Ft
8,000 Ft
7,000 Ft
6,000 Ft
S,ooo 1’1
S,ooo rt

24
23
22
21
20
19
18
17
16

la

H
21
22
23
24
25
26

28
27
26
25
24
23
22
21
20

prowxlure and the point at which the descxmt is
started. See Table 2. The aircraft should lose holf
the total altitude or ,S000feet, whichever is greater,
outl)ound prior to starting the turn. The penetration
turn area has a width of 6 miles on both sides of the
flight track up to the intermediate fix or point, and
shall enmmpass all the areas within the turn. See
Figure 8.

(2) Penetration Turn Table. Table 2
should be used to compute the desired course
tlivergenc~ and penetration turn distan- which
apply when a specific altitude 10ss outbound is
required. It is assumed that the descxmt begins
immediately upon station passage. When the
procwdure requires a delay before descent of more
than 5 miles, the distance h excess of 5 miles should
be added to the distance the turn commences. The
course divergence and penetration turn distance
should then be adjusted to correspond to the
adjusted turn distanct. Extrapolations may be made
from the table.

(3) Primary and Secondary Areas. All of
the penetration turn, is primary area except the
outer 2 miles of the 6-mile obstacle clearance area
on the outer side of the penetration track. See
Figure 8. The outer 2 miles is secondary area. The
outer 2 miles on both sides of the inbound
penetration cmurse should be treated as secondary
area.

c. ( )h.$lfdf! Chrrf rice. Obstacle cleurance in
the initial approach primary area shall be a
MINIMUM of 1,000 feet. Obstacle clearance at the

8200.3B CHC 8
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Figure 8. TYPICAL PENETRATION TURN INITIAL
APPROAC}I AREA. Par 235.

inner edge of the secondary area shall be 500 feet,
tapering to zero feet at the outer edge. The
minimum obstacle clearance at any given point in
the secondary area is found by using the graph in
Appendix 2, Figure 123, Where no intermediate fix
is available, a 10 NM intermediate segment is
assumed and normal obstacle clearance is applied to
the controlling obstacle, The cxmtrolling obstacle, as
well as the minimum altitude selected for the
intermediate segment, may depend on the
availability of an intermediate fix. See Figure 9.
Allowance for precipitous temain should be
considered in the penetration turn area as specified
h paragraph 323a. The altitudes selected by
appkation of the obstacle clearan~ specified in
this paragraph may be rounded to the nearest 100
feet. See paragraph 231.

d. Descent Cradicnt. The procedure should be
based on an OPTIMUM descent gradient of 8(XI
feet per mile. Where a higher descent gradient is
necessary, the MAXIMUM permissible gradient is
1,000 feet per mile.

e. Pcnctrution Tum Altitude. When an
intermediate fix is NOT provided, the penetration
turn completion altitude shall not be more than
4,000 feet above the final approach fjx altitude.

* 236. INITIAL APPROACH COURSE REVER-
SAL USING NONCOLLOCATED FACILJllES
AND A TURN OF 120 DECREES OR GREATER
TO INTERCEPT THE INBOUND COURSE. See
Figure 8A. ●
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Figure 8A. E.X.WPLES OF INITIAL APPROACH COURSE REVERSAL. Par Z’Xi.

a. Common Critetia. is 10,000 feet MSL or below, or 4 NM for
procedures where the altitude at the TP fix is above

(1) A turn point (TP) fix shall be 10,000 feet .MSL.
established as shown in the figures. The fix error
shall meet section 8 criteria, and shall not exceed (3) Descent Gradient. Paragraph 232d
-&ZNM. applies.

(2) A flightpath radius of 2.8 NM shall be
used for procedures where the altitude at the TP fix

(4) Obstacle Clearance. Paragraph

‘23.%applies.

Chap 2
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(5) Initial Distance. When the course
reversal turn intercepts the extended intermediate
course. and when the course reversal turn intercepts
a straight segment prior to intercepting the
extended intermediate course, the minimum
distance between the rollout point and the FAF is
10 NM.

* (4) select the desired point of
intersection. From the outbound facility draw a line
through the pint of intersection.

(5) At the outbound facility measure the
required number of degrees course divergence (may
be either side of the line throu$ the point of
intersect ion) and draw the outbound course out the
required distance. Connect the outbound cour$e
and the line throu@ the point of intersection with
the appropriate arc.

(6) ROC Reduction. No reduction of
secondary IIOC is authorized in the course reversal
area unless the TP fix is DME.

h. Figure 8A (A wtd B). The rollout point
shall he at or prior to the intermediate fix/point.

(6) Determine the desired rolbut point
on the line through the point of intersection.(1) Select the &sired rollout point on

the inbound course. .

(2) Place the appropriate flightpath arc
tangent to the rollout point.

(a) Place the appropriate flight
path arc tangent to the rollout point.

(3) From the outbound facility, place the
o~ltlmund course tangent to the flightpath arc. The
poil)t of tangency shall be the TP fix.

(b) From the outbound facility
draw the outbound course tangent to the flight path
ilr~. TIM point of tangency is the TP fix.

237.-239. RESERVED.

(1) The point of intersection shall beat
or prior to the intermediate fix/point (paragraph
242 applies). Tl]e angle shall be 90° or less. SCction 4. Intermediate Approaches

240. INTERMEDIATE APPROACH SECMENT.
This is the segment which Mends the initial

approach segment into the final approach segment.
It is the segment in which aircraft configuration,
speed, and positioning adjustments are made for
entry into the final approach segment. The
intermediate segment begins at the intermediate fix
(IF), or point, and ends at the final approach fix
(FAF). There are two types of intermediate
segments; the “radial” or “~urse” intermediate

segment and the “arc” intermediate segment. In
either case, positive course gt~id~ce shall be
provided. See Figure 10 for typical approach
segments.

- (2) The distance between the rollout
point and the point of intersection shall be no less
tlmn the (listill)~~ shown in Talk 2A.

(3) Paragraph 235 and Table 2 should be
used for high altitude procedures up to the point of
intersection of the two inbound courses,

TABLE 2A MINIMUM DISTANCE
FROM ROLLO~ POINT

TO POINT OF
INTERSEXX1ONAN(;IE ““a”

0“ .15”
16”-30”,
31”-45”
41” -w”
61”-7.5”
76” -w”

1 NM
2 NM
3 NM
4 NM
5 NM
6 NM

241. ALTITUDE SELECTION. The MINIMUM
altitude in the intermediate segment shall be
established in 100-foot increments; i.e., 749 feet

* may be shown as 700 feet and 750 feet shall be
shown as 800. In addition, the altitude selected for
arrival over the FAF shall be low enough to permit
descent from the FAF to the airport for a straight-in
landing whenever possible.

Page 1S 1
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Figure 9. PEIWHIAT20N TURN INITIAL APPROACH OBSTACLE CLEARANCE. Par 235.
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Fipm 10. TYPICAL APPROACH SEGMENTS.

P8K230., 232.& and 240

242. INTERMEDIATE APPROACH SEG-
MENT BASED ON STRAIGHT COURSES.

a. Alignment. The course to be flown In [he
intermediate segment shall be the same as the final
approach course, except when the final approach fix
is the navigation facility and it ISnot practical for the
courses to be identical. In such cases, the intermedi-
ate course shall not differ from the final approach
course by more than 30 degrees.

b. Area.

(1) Length. The intermediate segment
shall not be less than 5 miles (except as provided for
in Chapters 9 & 10) nor more than 15 miles in
length, measured along the course to be flown. The
OPTIMUM length is 10 miles. A distance greater
than 10 miles should not be used unless an opera-
tional requirement justifies a greater distance. When
the angle at which the initial approach course joins
the intermediate course exceeds 90 degrees (See
Figure 3.) the MINIMUM length of the intermedi-
ate course is as shown in Table 3.

(2) width. The width of the
intermediate segment is the same as the width
of the segment it joins. When the intermediate
segment is aligned with initial or final approach
segments, the width of the intermediate
segment is determined by joining the outer
edges of the initial segment with the outer
edges of the final segment. when the
intermediate segment is not aligned with the
initial or final approach segments, the resulting
gap on the outside of the turn is a part of the
preceding segment and is closed by the
appropriate arc. See Figure 10. For obstacle
clearance purposes, the intermediate segment
is divided into a primary and a secondary area.
The width of the secondary area at any given
point may be determined by using the graph
shown in Appendix 2, Figure 122.

Tab& 3. MINIMUM INTERMEDIATE COURSE LENGTH.
h 242 b.(1)

ANGLE (DEGREES) I MINIMUM LENGTH (MILES)

91- 96 6
97-102 7

103-108 8
109-114 9
115-120 10

chap 2
Par 241
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c.. Obs(ac/e Clearunce. A MINIMUM of 500
feet of obstacle clearance shall be provided in the
primary area of the Intermediate approach segment.
In the secondary area, 500 feet of obstacle clearance
shall be provided at the Inner edge, tapering to zero
feet at the outer edge. The minimum obstacle clear-
ance required at any given pmnt in the secondary
area may be determined by using the graph in
Appendix 2, Figure 123. Allowance for precipitous
terrain should be considered as specified in Para-
graph 323a. The altitudes selected by application of
the obstacle clearance specified in this paragraph
may be rounded to the nearest 100 feet. See Para-
graph 241.

d. Descent Gradients. Because the

intermediate segment is used to prepare the aircraft
speed and configuration for entry into the final
approach segment, the gradient should be as flat as
possible. The OPTIMUM descent gradient in this
area should not exceed 150 feet per mile. Where a
higher descent gradient is necesswy, the
MAXIMUM permissible gradient is 3(M)feet per
mile except for a localizer approach published in
conjunction with an ILS procedure. In this case, a
higher descent gradient equal to the commissioned
glide slope angle (provided it does not exceed 3°) is
permissible. Higher gradients resulting from
arithmetic rounding are also permissible.

NOTE: When thedescent gradient exceeds 3(MIfeet
per milk, the procedure specialist should assure a
segment is pwided @or to the intermediate
segment to prepare the aircrajl speed and
configuration for enty into the final segment. I%is
.wgnwnt should he a minimum length of 5 miles and
its descent gradient should not exceed .3(KJfeet per
mile.

243. INTERMEDIATE APPROACH SEGMENT
BASED ON AN ARC. Arcs with a radius of less
than 7 miles or more than 30 miles from the
navigation facility shall NOT be used. DME arc
cmrses shall be predicated on DME collocated with
ii facility providing omnidirectional course
reformation.

u. .llignment. The same arc shall be used for
the intermediate and the final approach segments.
No turns shall be required over the final approach
fix.

h. Areu.

(1) Length. The intermediate segment
shall NOT be less than .5 miles nor more than 15
miles in length. measured along the arc. The
OPI’’IMLW length is 10 miles. A distance greater
than 10 miles should not be used unless an
operational requirement justifies the greater
distance.

(2) Width. The total width of ~ UC
intermediate segment is 6 miles on each side of the
arc. For obstacle clearance purposes, this width is
divided into a primary and a secondary area. The
primary area extends 4 miles laterally on each side
of the arc segment. The secondary areas extend 2
miles laterally on each side of the primary area. See
Figure 10.

c. Obstacle Ckurance. A MINIMUM of 500
feet of obstacle clearance shall be provided in the
primary area. In the secondary area, 500 feet of
obstacle clearance shall be provided at the inner
edge, tapering to zero feet at the outer edge. The
minimum obstacle clearance required at any given
point in the secondary area may be determined by
using the graph in Appendix 2, Figure 123.
Allowance for precipitous terrain should &
considered as specified in paragraph 323a. The
altitudes selected by application of the obstacle
clearance specified in this paragraph may be
rounded to the nearest 100 feet. See paragraph 241.

d. Descent Gradients. Criteria specified in
paragraph 242d shall apply.

*
244. INTERMEDIATE APPROACH SEGMENT
WITHIN A PROCEDURE TURN (PT)o

a. PTOvera FAFW the FAF isa
Facility. See Figure 11.

(1) The MAXIMUM intermediate

length is 15 nautical miles (NM), the OPTIMUM is
10 NM, and the MINIMUM is 5 NM. Its width is
the same as the final segment at the facility and
expand uniformly to 6 NM on each side of the
course at 15 NM from the facility.

(2) The intermediate segment consi-
dered for obstacle clearance shall be the same
length as the PT distance, e.g., if the procedure
requires a PT to be completed within 5 NM, the
intermediate segment shall be only 5 NM long, and
the intermediate approach shall begin on the
intermediate course 5 NM from the FAF. *

.

Page 18
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Figure 11. INTERMEDIATE AREA WITNIN A PRWE-
DURE TURN AREA. FAI: is the i%cility. PU 244.8.

h. PI’ Owr a FAF When the FAF is NOT a
Facility. See Figure 12. The intemwdiate segment
shall be 6 NM wide each side of the intermediate
muse at the PT distance.

@uww\

FAC1l.tlV

\
\

\\
------ --

Figura 12
DURE
M&b.

chap 2

Par !u4
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INTERMEDIATE AREA WITNIN THE PROCE-
TURN AREA FAF k N~ ttu FS4~y. ?a

c. PI’ Over a Facility/Fix HER the FAF.
see Figure 13.

(1) me IT facility/fix to FAF distance
shall not exceed 4 NM.

(2) The MAXIMUM PI’ distanw is 15
NM.

(3) The length of the intermediate
segment is from the start of the PI’ distance to the
FAF and the MINIMUM length shall be 5 NM.

MAXIMUM
OlOTANCCPT 9
TO PAP4 NM

10 NM
* 16 NM *

MAXIMUM
018TANCF?1 4 NM
TO FAP4 NM

(P1 0187)

Figure 13. INTERMEDIATE AREA WITHIN TNE
PROCEDURETURN AREA. fT Over the Fscibty/Flx
After the FAF. ParW’.

(4) Intermediate Segment Area.

(a) PT Over a Facility. 7be
intermediate segment starts 15 NM from the faWty
at a width of 6 NM each side of the inbound course
and connects to the width of the final segment at
the FAF. The area considered for obstacle clearance
is from the start of the IT distance to the FAF.

Pafp 19
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o @)m Ouera Fk (NOTa
Fdcffi8y)o‘h intermediate segment stats et the PI’
~atawidth of6NM each side of the
inbound course and connecti to the width of the
find -t at the FAF. The wee considered for
dstacle ckmnceisf mmthestaitofti PT
distunce to the FAF.

(5) ~e MAXIMUM descent gradient
k tbe intemmdiate segment is 200 feet/NM. ‘I%e
PI’ dstance may be increased in 1 NM increments
up to 15 NM to meet dewmt limitations.

d. /’l’ OueT u Fwilily/Ffx PR1OR to the ●

FAF. See Figures 14 and 14A.

t
[

P.

A

~ 14. INTERMEDIATE AREA WITHIN THE
PROCEDURE TURN AREA. Fr 0v9r b Facihtymx
Prbrtotb FAF. I%riwd.

(1) The MINIMUM PT distance is s
NM.

(2) TIM length of the illtmnediate
segment is from the start of the PI’ distance to the
FAF and the MAXIMUM length is 15 NM.

(3) Intermedi.uteSegment Area.

(a) n’ Otwf tJ Fut!fluy. ‘b
intermediate segment starts 15 NM froul the facility
at a width of 6 NM each Side of the inboundcourse
LUICIconnects to the width of the final segnient at
the FAF. The areu considered for obstaclecleurtincw
is from the start of the PI’ dktanw to the FAF.

● ●OINT

J===*”’’:-””
I

P ● ●olNr ● T TunN 01s1 a

10 Fw OIST
*

MAXIMUM OIOT
IS MM

([

10 -L
MAXIMUU MAXIMUM
MSCSMT Ocsceml
WAOWM~ :a:owNT
X00”

Figure 14A. INTERMEDIATE ‘AREA WITHIN
PROCEDURE TURN AREA PT Fdity/Fix
Used usa Stepdown Fix. Pur !244cI(4).

(b) FTOuera Fix (NOTa
Facility). ‘Ihe intermediate segment starts at the PI’
distance at a width of 6 NM each side of the
inbound course and connects to the width of the
final segment at the FAF. The area considered for
oktacle cleararm is from the start of the Y!’
distanm to the FAF.

(4) ‘IIM MAXIMUM descent gradient
is 200 feet/NM. If the VI’ facility/fix is a stepdown
fix, the descwit gradient from the stepclowrt fix 10 *

(:hdp2

Par 244

-..
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● the FAF may be increased to a maximum of 300
feet/NM (see Figure 14A). The PT distance maybe
increased in 1 NM increments up to 1.5NM to meet
descent limitations.

e. PT Futility/Fix [ ‘,sedas an lntemediate Fix
(fF). See Figure 14B,

(1) When the PT inbound course is the
same as the intermediate course, either paragraph
244d maybe used, or a straight initial segment may
be used from the start of the PT distance to the PT
fix!

FAF

I I

I’-x=-l
(P1 0181)

Figure 14B. USE OF PT FIX FOR IF. Par 244e.

(2) When the PT inbound course is
NOT the same as the intermediate course, an
intermediate segment within the PT area is NOT
authorized; ONLY a straight initial segment shall be
used from the start of the PT distance to the PT fix.

(3) When a straight initial segment is
used, the MAXIMUM descent gradient within the
PT distance is 300 feet/NM, the PT distance may
be increased in 1 NM increments up to 15 NM to
meet descent limitations.

f. When a PT from a facility is required to
intercept a localizer course, the PT facility is
considered on the localizer course when it is Aocated
within the commissioned localizer course width.

24S+9. RESERVED.

Sectba S. Final Approach

2!50. FINAL APPROACH SEGMENT. This is the
segment m which alignment and descent for landing
are accomplished. The final approach segment con-
sidered for obstacle clearance begins at the final
approach fix or point and ends at the runway or
missed approach point, whichever is encountered
last. A visual portion within the final approach
segment may be included for straight-in nonprcci-
sion approaches. (See Paragraph 251.). Final ap
preach may be made to a runway for a straight-in
landing, or to an airport for a circling approach.
Since the alignment and dimensions of the non- visuaf
portions of the final approach scgmnt vary with the
location and type of navigation facility, applicabk
criteria arc contained in chapters designated for
s~ific navigation facilities.

2S1. VISUAL PORTION OF THE FINAL AP-
PROACH SEGMENT. The visual portion begins
at the visual descent point and ends at the runway
threshold. The visual descent point is a defined point
on the final approach course of a nonprecision
straight -in approach procedure from whic~ normal
descent from the MDA to the runway touchdown
point may be commenced, provided visual reference
is established.

a. visual LXscentPaht (WV’). WkI WI h-

strument approach procedure incorporates a VDP,
the VDP shall be identified by an approved naviga-
tional fix. The fix error shall meet the fm accuracy
requirements specified in Chapter 2 of this hand-
book but in no case shall the fix error exceed
*0.S NM.

(1) Where VASI is installed, the VDP shall
be located at the point where the lowest VASI glide
slope intersects the lowest MDA.

(2) Where VASI is not install~ the VDP
will be located at the point on the fhal approach

* course at the MDA where a descent gradient to the
threshold Of ~ feet per NM commences. It’

-tio~ rqhments dictate a 2’ d-t xi.
ent, 212 FPNM maybe used.

Chap 2

Par 244
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b. Alignment. ‘l%e VDP area is centered on the
runway centerline extended. See Figure 14C. ●

.LWYZ. The VDP area is determtied as
follows:

(1) When VASI is installed, the area shall
begin at a point abeam the downwind VASI bar and
splay & 10° either side of the nmvay centerline

(2) When no VASI is ins- the area shall
begin at a point X)0 feet upwind from the runway
threshold and splay * 10° either side of the runway
centerline.

(3) Where the 310° splay does not
encompass the width of the runway at the
threshold, thearea ddlbq@attie WoMd a
width equal to the runway width and splay 10°
from the runway edges.

(4) The area shall terminate at the VDP or
where the obstacle clearance surface elevation is
equal to the MDA minus tbe ROC, whichever
occurs first.

d Surface. ‘l’he surfaceis inclined upward and
extends outward to the point where the VDP area
terminates.

(1) When the VASI is installed, the surface
shall extend from the downwind VASI bar at an
an~e 10 lower than the aiming angle of that bar.
See Figure 14D. *

(2) When no VAN is mti tie fi~
shall extend from the threshold at an angle 1 1/2°
lower than the angle resulting from the descent
gradient from the VDP to the runway threshold. See
Figure 14E. *

*
Figure 14C. VISUAL DESCENT POINT
OBSTACLE CLEARAN CE SURFACE (WITH *
VASI’S). Par ~lc.

e. Obstacle Ckaunce. No obstacle shall ~
penetrate the surface overlying the area msociated
with the VDP.

w a$naula mlnl --MC

%

I I~ ~
# Figure 14D. VISUAL DESCENT POINT OBSTACLE

CLEARANCE SURFACE (WITH VASI’S).Par 251d(l). *

-m9uInE---- ---- ---- ____

Figure 14E. VISUAL DESCENT POINT OBSTACLE
CLEARANCE SURFACE (WITHOUT VASI’S). Par ,
2Sld(2).

Page *2

----- ----- --
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252. DESCENT GRADIENT. The chapters for
specific navigational facilities and rdo fixes used
in the final approach segment contain flexible
&scent criteria. These specify the optimum and
maximum permissible descent gradient per mile.
Where a stepdown fix is used in the final approach
segment the descent gradient is applicable to the
areas between the FAF and the stepdown fix, and
between the stepdown fix and the approach tunway
threshold.

253.-259. RESERVED.

Section 6. Circling Approach

280. CIRCLING APPROACH AREA. This is the
obstacle clearance area which shall be considered
for aircraft maneuvering to land on a runway which
is not aligned with the final approach course of the
approach procedure.

(I. Alignnvnt md Arc(l. The size of the
circling area varies with the approach category of
the aircnaft, as shown in Table 4. To define the
limits of the circling area for the appropriate
category, draw an arc of suitable radius from the
center of the end of each uwhle nmway. Join the
extremities of the adjacent arcs with lines drmvn
tangent to the arcs. The area thus enclosed is the
circling approach area. See Figure 15.

Table 4. CIRCLING APPROACH AREA IUDII.
I

Approach Cstcgory Radius (Miles)

A 1.3
1.s

: 1.7
2.3

: 4.5

FlguIc 1S. CONSTRUCTION OF CIRCLING APPROACH
AREA. Par 260.

h. ohslarh! (lwwrw. A minimum of 3MI feet
of obstacle clearance shrill be provided in the
circling approach area. There is no secondary
obstacle clearance for the circling approach. See
paragraph 322.

2(31. CIRCLING APPROACH AREA NOT
CONSIDERED FOR OBSTACLE CLEARANCE.
It will be permissible to ellminate from
consideration a particular sector where prominent
obstacles exist in the circling approach area,
provided the landing can be made without
maneuvering over this sector and further provided
that a note to this effect is included in the
procedure. Sectors within which circling is not
permitted should be identified with runway
centerlines, and where necessary, certain runway
lights may be required to be operating. For
example, notes might read “Circling not authorized
northwest of airport between Runways 9/27 and
18/38 and night circling below MDA 700 not
authorized unless Runways 9/27 and 18/38 are
both lighted” or “Circling not authorized &t of
Runway 18/38”.

(Xap 2
Par %52

202.-209. RESERVED,

Page 21
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Section 7. Missed Approach.

270. MUSSED APPROACH SEGMENT. (See ILS
and PAR chapters for sped provisions). A missed
qproach procedure shall be established for each
{nstmment qmach promdure. The missed
qqxonch shall be initiated at the decisfon hei@t in
predsion approaches and at a specified point in non
precish approaches. The missed approach
procedure must be simple, specify an altitude, and

whenever practical, a clearance limit, The missed
approach altitude specified in the procedure shall
IWsufficient to pmnit holding or en route flight. All

?a e~ate missed approach pro@ures which are to
he used must be specified in the procedure.

NOTE: ( )nhj ihc primmj ndsscd approach
prffrvhrr hll hc inchdd on the puldished churl,

271. MISSED APPROACH ALIGNMENT.
WI]erever prwt kal, the missed approach cxmrse

should be a cxmtinuation of the final approach
Cxxlrse. Tnrns are permitted, but should be
minimized in the interest of safety and simplicity.
When a turn of no more than 15” is made, the
tnisswl tqq>roach is cxmsidered strnight, and the
straight missed approach area applies. See
paragraph 273.

272. MISSED APPROACH POINT (MAP). The
misseti approach point specified in the procxxlure

may I* the point of intersection of an electronic
glicie path with a decision height, a navigation
facility, a fix, or a specified distance from the final
approach fix. The specified distance may not be
more than the distance from the final approach fix
to the usalde landing surface. The missed approach
point shall NOT be located prior to the visual
descmt point. See paragraph 251. Specified criteria
for the MAP are contained in the appropriate
facility chapters.

273. STRAIGHT MISSED APPROACH AREA.
The straigi~t missed approach area (a maximum of
15” tnrn from the final approach course) starts at
thd missed approach point. The area has a width
&p~ to that of the final approach area at the MAP
and expands uniformly to the width of the initial
apprmd segment at a point 15 miles from the
MAP. A secendary area for the reduction of
obstacle clearance is identified within the missed

~ U.S. GOW?nWWt Prlntlnq Of flew 19 S&.491 .C20/S4712

approach area which has the same width as the final
approach secondary area at the MAP, and which
expands uniformly to a width of 2 miles at a point
1S miles from the MAP. Positive course guidance is
required to reduce obstacle clearance in the
secondary area. See Figure 16.

Figure 16. STRAIGIIT MISSED APPROACH AREA,
i% 273.

274. STRAICHT MISSED APPROACH
olMiTACl .E CLEARANCE. Within the primary
ntisswi approach area, no obstacle shall penetrate

* the missed aproach surface. This surface begins over
the missed approach point at a height determined
hy subtracting the required final approach obstacle
clearance and any minimums adjustments, per
ptrabyaph 287c(3) and 323 from the minimum
deswnt altitude. It ascends uniformly at the rate of s
1 foot vertically for each 40 feet horizontally (40:1).
.See Figure 17. Where the 40:1 surface reaches a
height of 1,(XX) feet Mow the missed approach

dt itude (paragraph 270), further application of the
surface is not required. In the secondary area, no
obstacle may penetrate a 12:1 slope which extends
outward and upward from the 40:1 surface at the
inner boundaries of the secondary area. See Figure
18.

..-

..-

Runw8 y

[’igum 17. STRAIGHT MISSED APPROACH OBSTACLE
CLEARANCE. PU 274.

-...

Page 22

chap 2
Par 270

—



----

4/1/83 8!280.3BCHC 4

SECONDARY AREA

WHEN COURSE CUIDANCE IS AVAILABLE

Figure 18. MISSED APPROACH CROSS SECTION. Par. 274.

275. TURNING MISSED APPROACH AREA.
(See ILS and PAR chapters for special provisions).
If a turn of more than 15 degrees from the final
approach course is required, a turning missed ap-
proach area must be constructed. The dimensions
and shape of this area are afkcted by three variables:

Width of final approach area at the MAP. (It is
narrow close to the facility and wider farther away).

All categories of aircraft authorized to use the
procedure.

Number of degrees of turn required by the
procedure.

Secondary areas for the reduction of obstacle clear-
ance are permitted when positive course guidance is
provided. The secondary area begins where a line

perpendicular to the straight flight path, originating
at the point of completion of the turn, intersects the
outer boundaries of the missed approach segment.
The width of the secondary area expands uniformly
from zero to 2 miles at the end of the missed
approach segment. Figures 19,20, 21, 22,23, and 24
show the manner of construction of some typical
turning missed approach areas. The following radii
are used in the construction of these areas:

a. 90 Degree Turn or Less. Narro~’ final ap-

proach area at MAP. See Figure 19. To construct the
area:

A
4 NM

A 4 NM

MA?

Fihwm 19. TIIRNING MI SSI?.D APPROACH ARF.A. 90

Dcgrcc “l’urn or Less. Narrow I;mal Approach Am at

MAP. t% 275a.

(1) Draw an arc with the radius (R, ) from the
MAP. This line is then extended outward to a point 15
miles from the MAP measured along the line. This is
the assumed flight path.

Table 5. TURNING MISSED APPROACH RADII (Miles).

I
Approach Obstack CIcaance Flight Path
Category Radius (R) Radius (R, )

A 2.6 1.30
B 2.8 1.40
c 3.0 1.50
D 3.5 1.75
E 5.0 2,50

Chap 2
Par 275

----
Page 23
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(2) Establish points “AZ’* ad “B1” by
measuring 6 miles perpendiculu to the flight path at
the 15 mile point.

(3) Now connect “A2° and “B1” with a
straight line.

(4) Draw an arc with the radius (R) from
point “A’” to ‘bAl”, This is the edge of the obstacle
clcarancc area.

(5) Establish point “B” by measuring

backward on the edge of the final approach
* area a distance of 1 mile or a distance equal to

the fix error PRIOR to the FAF, whichever is
greater. *

(6) Connect points “A,,” alld “A,.., and

~olllts “B” atld “B,” with straight lines.

/3. 900 Turn or Less. Wide final approach
area at MAP. See Figure 20. To construct the
area:

I’igurv 20. I“lIRNIN{; MISSED AWROA(”H ARt’.A. 90
Dcgm Turn or Lcw Wide I’in.d A~~roauh Area@ MAP,
Par 175.b.

( I ) Draw an arc with the appropriate ruhus
(Rl) from the MAP. This iinc is then extended out-

ward to a point 15 miles from the MAP, measured
along the Iinc. This is the awmwl flight path.

(2) Establish points “AX’* and *’B,” by

measuring 6 miles perpendicular to the flight path at
the 15 rnilc point.

(3) Now connect points “Ax” and “B,”
with a straight Iinc.

(4) Draw an arc with the appropriate radius
(R) tiompoint “A’’topoint “AI’’.Thisisthccdgcof
the obstacle clearance ama.

(5) Establish point “B” by measuring
backward on the edge of the final approach

* area a distance of 1 mile or a distance equal to
the fix error PRIOR to the FAF, whichever is ~
greater.

(6) Connect points “A,” and “A.,”, and
points “B” and “B,” with straight lines. -

c. More Than 90° Turn. Narrow final

approach area at LVAP. See Figure 21. To
construct the area:

(1) Draw an arc with the rwlius (R, ) from the
MAP through the required number of dcgrccsand then
continue outward to a point 15 miles from the MAP,

measured along this line, which is the assumed flight

m.

(2) Establish points “AX’* and “Cl” by

measuring 6 miles on each side of the assumed flight
path and perpendicular to it at the 15 mile point.

Page 24
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(3) Now connect points “At” and “C,”
with a straight line.

(4) Draw an arc with the radius (R) from
point “A” to point “A,” (Figtuc 21 uses 135 dc-
~s). This is the OUtCredge Of the ObStdC Ck~

Wea .

(5) Locate point “C*’ atthc inncrcdgcofthc
final approach secondary area opposite the MAP.
(Point “A” and point “C” will be coincident when
the MAP is the facility.

(6) Connect points “Al” and “~” aad
points “C” and ‘*C1” with straight lines.

d. More than W Degree Turn. Wi& jlnal ap-
proach (JHa at MAP. See F@c 22. To construct the
alea:

FiguP 22. TURNING MISSED APPROACH AREA. More
llm 90 Dcgr@ Turin Wide l:ind Approach●t MAP.Par
275.&

(1) Draw the flight path arc with radius (Rl)
tim the MAP, and then continue tb line outward to ●

pint 15 miies from the MAP, measured along tlw
assumed flight path. “

(2) E..tablish points “A,” and ‘*CI” by
mcasttring 6 miles on each side of the flight path and
perpendicular to it at t.hc 15 mik point.

(3) Now connect points “A,” and “Cl”
with ● straight line.

8!260.3BCHG 4

(4) Draw a 90 dcgmc arc with theapprop-
riate radius (R) tkom point ‘*A” to point “AI”. Note
that wtm the width of the final approach area at the

MAP is greater than the appropriate radius (R), b
tum is made in two increments when constructing the
obstacle clearance area.

(5) Draw an arc with the radius (R) from
point “D’* (cd& of final approach SCCOIK@mea
opposite MAP) thenxphednumber of dcgmcs from
point “AZ’* to point “AS”. Compu@ b num~r of
degrees by subtracting 90 from the total tum mag-
nitude.

(6) Connect points “AI’* and “AZ’* with a
straight line.

(7) Locate point “C” at the inncrcdgeof the

final approach secondary area opposite the MAP.

(8) Connect point “A~” with point “A,”,
and connect point “C” with point *‘Cl” using straight
lines.

e. 180 Degree Turn. Narrow jlnal approach

area a MAP. See Flgum 23. To construct the arm

2 NM 4 NM 1 4 NM 2 NM
I I

Fi@rc 23. TURNING MISSED APPROACH AREA. 180
Degree Turn. Narrow Final ApprcuclI Arcrnat MAP. h
275a.

chap 2
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(2) utabtish poin~ “A” ~ “G” bY
measuring 6 mibs on each side of the assuti flim
path, and pcrpcndkulaf to it at the”1S mik point.

(3) NOW tout point “AS” and poim
“Cl*’ with ● straightline.

(4) bcatc point’ ‘C” at the inncredge of the

final appfoach sccondafy area opposim the MAP.
(~bt “A” and point “C” will be coincident when

& MAP is the facility.)

(5) Draw an arc with theradius(R) lkom
point *’A” to point “Al” (lWdC~)” ~i$ ~t~
outer edge of the obstack ckamncc mea.

(6) Connect points “Aa*’ and “As”, ~d
~k~ “c” ~d “cl” by straight lines.. - ]*
‘*A1. A~” p~ ~ arc @lgentidly.)

f. 180”Degree Turn. Wi&jbl approach area

a# MAP. See Figwe 24. To construct tb area:

_-

‘N-M ‘ N-M ‘ N-M m “

(I) Draw the assumed flight path arc with

the radius (Rt) from the MAP the mquircd numbcrof
degmcs to the dcsimd fight path or course.

(2) Establish points “&” and “C,” by
measuring 6 miks on each side of the assumed flight
path ●nd pcrpcndi&dar to it at the 15 mik point.

(3) Connect points “A,” and ‘*CI” with
straight lines.

(4) Draw a 90 degree arc with the appro-

priak? tiUS (R) ~m point “A” to point *’A,”.

Note that when the width of the final approach area at
the MAP is greater than the appropriate radius (R)
the turn is made in two increments when constructing
the obstacle cleamnce area.

(S) Draw an arc with the radius (R) horn
point “D” (edge of final approach area opposite
MAP) the xequired number of degrees from point
“&’’topoint “A3’”. Compute the number of dcgrccs

by subtracting 90 degrees from the total turn mag-
nitude.

(6) Connect points “A,” and “Az” witha
straight line.

(7) Locate point “C” at [k inncrcdge of the

final approach scconduy area opposite the MAP.

(8) Con-t points “A~” and *’A+” and
points ‘*C” and ‘*CI” with straight lines. (The line
*’As- A,” joins the arc tangentially. )

276 TURNING MISSED APPROACH OBSTA-
- ~CE. The methods of determining
the height of the 40:1 missed approach surface over

F@Ire 24, TURNING MISSED APPROACH AREA. 1t50
llJ$#ci ‘Wm. Wdc Fid Approach Arw Lt MAP. Par 275.f.

Chap 2
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obstacles in the turning missed approach area
vary with the amount of turn involved.

a. 90° Turn or Less. See Figure 25. Zone 1
is a 1.6 mile continuation of the final approach
secondary area, and has identical obstacle
clearance re.quirements. Zone 2 is the area in
which the height of the missed approach
surface over an obstacle must be determined.

-- * To do this, first identify line “A-D -B”. Point
“B” is located by measuring backward on the
edge of the final approach area a distance of 1
mile or a distance equal to the fix error prior to
the FAF, whichever is greater. This is to *
safeguard the short-turning aircraft. Thus the
height of the missed approach surface over an
obstacle in Zone 2 is determined by measuring
the straight-line distance from the obstacle to
the nearest point on line “A-D-B” and
computing the height based on the 40:1 ratio.
The height of the missed approach surface over
the MAP is the same as specified in paragraph
274. When an obstacle is in a secondary area,
measure the straight~ine distance from the
nearest point on the line “A- D–B” to the
point on the inner edge of the secondary area
which is nearest the obstacle. Compute the
height of the missed approach surface at this
point, using the 40:1 ratio. Then apply the 12:1
secondary area ratio from the height of the
surface for the remaining distance to the
obstacle.

.

b. More Than 90° Turn. See Figure 26. In
this case a third Zone becomes necessary. Zone
3 is defined by extending a line from point “B”
to the extremity of the missed approach area
perpendicular to the final approach course.

4 NM

481I ,/.—. –.- ,&ll Wll I#Nbi-UN. -

i

/

/

/

1
?WAIAMTANL4

A I
P ;D -- 4 NU

‘ mAP’
-4s,1 . -A

\ $

*EI,
& i

-’@w 4Rr4 1 NM,.

F@rc 25. TURNING MlSSED APPROACH OBSTACLE
CLEARANCE, 90 Degree Turn or Less.

Figure 26. TURNING MISSED APPROACI 10BSTACLE
CLEARANCE. More Than a 90 Degree Turn. Par 276.b.

Zone 3 will encompass all of the missed
approach area not specifically within Zones 1
and 2. All distance measurements in Zone 3 are
made from point “B”. Thus the height of the
missed approach surface over an obstacle in
Zone 3 is determined by measuring the
distance from the obstacle to point “B” and
computing the height based on the 40:1 ratio.
The height of the missed approach surface over
point “B” for Zone 3 computations is the same
as the height of the MDA. For an obstacle in
the secondary area, use the same measuring
mkthod prescribed in paragraph 276a, except
that tie original measuring point shall be point
66-$9

B.
C; ‘Seconday Area. In the secondary area

no obstacles may penetrate a 12:1 slope which
extends qutward and upward from the 40:1
surface h-em the inner to the outer boundary
lines of the secondary area.

277. COMBINATION STRAIGHT AND
TURNING MISSED APPROACH AREA. If a
straight climb to a specific altitude followed by
a turn is necessary to avoid obstacles, a
combination straight and turning missed
approach area must be constructed. The
straight portion of this missed approach area is
Section 1. The portion in which the turn is
made is Section 2.

a. Straight Portion. Section 1 is a portion
of the normal straight missed approach area
and is constructed as specified in paragraph
273. Obstacle clearance is pfivided as specified
in paragraph 274 except that secondary area
reductions do not apply.

Chap 2
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The length of Section 1 is determined as shown in
Flgurc 27 and relati to the need to climb to a
spcded altitude prior to commencing the turn.
Point A ~marks the end of Section 1. Point B ~is one
mile from the end of Section 1. (See Figure 27).

b. Turning Potion. Section 2 is constructed
as specified in paragraph 27S except that it begins at

EXAMPLE
Given:
1. MDA 360’ MSL
2. Obstacle height: 1098’ MSL
3. Obstacle in section 2 = 3NM from near edge of section

Find:
1. Minimum altitude at which aircraft can start turn.
2. Rquimd length of section 1.

Solntwn:
1. Find height MSL at near edge.

a.A= 18,228’ (3 mi) ~ 40 = 456’.
b. 1098’ MSL – 456’ = 642’ MSL.

the end of Section 1 instead of at the MAP. To
determine the height which must be attained before
commencing the missed approach turn, first identify
the controlling obstacle on the side of Section 1 to
which the turn is to be made. Then measure the
distance from this obstacle to the nearest edge of the
Section 1 area. Using this distance as illustrated in
Figure 27, determine the height of the 40:1 slope at

2.

3.

4.

5.

6.

.—.

Add 250’ obstacle clearance.
a. 250’ + 642’ = 892’ MSL.
Round up to next higher 20’.
a. 892’ = 900’ MSL to start turn.
Find height to climb fmm MDA to 900’ MSL.
a. 900’ - 360’ = 540’ to climb.
Find length of section 1.
a. 540’ X 40 = 21,600’ — kngth of section 1.
Missed approach instructions.
a. “Climb to 900’ before starting right turn to, etc. ”

——— ——.t —t—— -——”
\ I I
\

\
I
I 1’

\ I
I

I
\ I

\
\
\ ‘“/I

X.2 l“

\
\‘t-

/1
/k
/~
/

I

/’/——-

\ n. I

. .

II \
_----—---

II , ii ‘-ud ‘

E

I

7his hecenw the bowby of Section 2 if no
6X•sisf~●t thr d 01 fk-dkw f or if nu mum
gukkux i5 pmvitkd IIIScctum2

-

Figure 27. COMBINATION MISSED APPROACH AREA. Par. 277.
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the edge of Section 1. This height plus 250 feet
(rounded off to the next higher 20-foot increment) is the

~- height at which the turn should be started. Obstacle
clearance requirements in Section 2 are the same as
those specified in paragraph 276 except that Zone 1 is
not considered and Section 2 is expanded to start at
Point B if no fix exists at the end of Section 1 or if no
course guidance is provided in Section 2. See
Figure 27.

278. END OF MISSED APPROACH. Aircrafl shall
be assumed to be in the initial approach or en route
environment upon reaching minimum obstacle clearance
altitude (MOCA) or minimum en route altitude (MEA).
Thereafter, the initial approach or the en route clearance
criteria apply.

279. RESERVED.

Section 8. Terminal Area Fixes

280. GENERAL. Terminal area fixes include, but are
not limited to the Final Approach Fix (FAF), the
Intermediate Fix (IF), the Initial Approach Fix (IAF),
the holding fix, and when possible, a fix to mark the
missed approach point. Each fix is a geographical
position on a defined course. Terminal area fixes
should be based on similar navigation systems. For
example, TACAN, VORTAC, and VOIVDME facilities
provide Radial/DME fixes. NDB facilities provide
bearings. VOR facilities provide VOR radial. The use
of integrated (VHF/NDB) fixes shall be limited to those
intersection fixes where no satisfactory alternative
exists.

281. FIXES FORMED BY INTERSECTION. A
geographical position can be determined by the
intersection of course or radials fkom two stations. One
station provides the course the aircraft if flying and the
other provides a crossing indication which identifies a
point along the course which is being flown. Because
all stations have accuracy limitations, the geographical
point which is identified is not precise, but may be
anywhere within a quadrangle which surrounds the
plotted point of intersection. Figure 28 illustrates the
intersection of an arc and a radial from the same DME
facility and the intersection of two radials or courses
from different navigation facilities. The area
encompassed by the sides of the quadrangle fromed in
these ways is referred to in this publication as the “fix
displacement area. ”

282. DNIE FIXES. A DME fix is formed by a DME
reading on a positive navigational course. The
information should be derived from a single facility with
collocated azimuth and DME antennas. However, when
a unique operaitonal requirement indicates a need for
DME information from other than collocated facilities,
an individual instrument approach procedure which
specifies DME may be approved, provided the angular
divergence between the signal sources at the fix does not
exceed 23°. See Figure 28. For limitation on use of
DME with ILS, see paragraph 912.

283. FIXES FORMED BY RADAR. Where ATC
can provide the service, Airport Surveillance Radar
(ASR) maybe used for any terminal area fix. Precision
Approach Radar (PAR) may be used to form any fix
within the radar coverage of the PAR system. Air
Route Surveillance Radar (ARSR) may be used for
initial approach and intermediate approach fixes. *

284. FIX DISPLACEMENT AREA. The areas
protrayed in Figure 28 extend along the flight course
from point “A” to point “C”. The fix error is a plus-or-
minus value, and is represented by the lengths from “A“
to “B” and “B” to “C”. Each of these lengths is applied
differently. The fix error may cause the fix to be
received early (between ‘B” and “C”). Because the fix
may be received early, protection against obstacles must
be provided from a line perpendicular to the flight
course at point “A”.

285. INTERSECI’ION FIX DISPLACEMENT
FACTORS. The intersection fix displacement area is
determined by the system use accuracy of the navigation
fixing systems. The system use accuracy in VOR and
TACAN type systems is determined by the combination
of ground station error, airborne receiving system error,
and pilotage error. Long experience in en route use of
VOR has shown that a VOR system use accuracy along
radial courses of plus-or-minus 4.5°, 95% of occasions,
is a realistic, conservative figure. Thus, in normal use
of VOR or TACAN intersections, fix displacement
factors may conservatively by assessed as follows:

Chap 2
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Figure 28. INTERSECTION FIX DISPLACEMENT. Par 281, 282, 283.

a. Along-Course Accuracy. NOTE: I%e plus-or-minus 4.5degree (95 percent)

(1)
degrees.

(2)

*
(3)

degrees.

Page 30

VOIUTACAN figure is achieved when the ground
VOIUTACAN radials, plus-or-minus 4.5 station course signal error, the pilotage error, and the

VOR airborne equipment error are controlled to certain
normal tolerances. Where it can be shown that any of

Localizer course, plus-or-minus 1 degree. the three error elements is consistently different from
these assumptions (for example, if flight inspection

NDB courses or bearing, plus-or-minus 5 shows a consistently better VOR signal accuracy or
* stability than the one assumed, or if it can be shown that

airborne equipment error is consistently smaller than
assumed), VOR fix displacement factors smaller than
those shown above may be utilized in accordance with
paragraph 141.

Chap 2
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L.

(1) VOR/TACAN radials. ~l~-or-minw
* .3.6 . (2) Localizer course, plus-or-minus ().5” *

(3) NDB bearings, plus-or-minus 5°.

NOTE: The plus-or-minus 3.6 degree (95percent)
VORAA CAN figure is achievti when ground sta-
tion coune signal error and the VOR airborne
equipment error are controlled to certain normal
tolerances. Since the crossing counse is not flown,
pdotage error is not a contributing element. Where it
can be shown that either of the error elements is
consistently different, VOR displacement factom
smaller than those shown above may be utilized in
accordance with paragraph 141.

286. OTHER FIX DISPLACEMENT FACTORS.

~1,Radar. Plus-or-minus 500 feet or 3% of the
distance to the antenna, whichever is greater.

b. DA4E. Plus-or-minus l\2 (0.5) miles or 3
percent of the distance to the antenna, whichever is
greater.

c. 7.5mhz iUarker Beacon.

(1) Normal powered fan marker, plus-or-
minus 2 miles.

(2) Bone-shaped fan marker, plus-or-
minus 1mile.

(3) Low powered fan marker, plus-or-
minus 1/2 mile,

(4) “ Z“-marker, plus-or-minus 1/2 mile.

NOTE: Where these 75 IUHZ marker values are

restrictive, the actual coverage of the fin marker (2
milliamp signal level) at the specific location and
altitude may be used instead.

d. Overhearing a Station. The fix error in-
volved in station passage is not considered signifi-
cant in terminal applications. The fix is therefore
considered to be at the plotted position of the navi-
gation facility. The use of TACAN station passage

as a fix is NOT acceptable for holding fixes or high
altitude initial approach fixes.

287. SATISFACTORY FIXES.

a. Intermdate or Initial Approach Fix. To
be satisfactory as an intermediate or initial approach
fix, the fix error must not be larger than 50 percent
of the appropriate intermediate or initial segment
distance which follows the fix. Measurements are
made from the plotted fix position. See Figure 29.

/ k /gq&+
r 1 / FAF

1/ \ A

/ F 9

I /
<,’ 100% of Intermediate Area Length

///
NOTE: 1% error mutt he SO% or less

of area length

Figure 29. INTERMEDIATE OR INITIAL APPROACH FIX

ERRORS. Par 287.

b. Holding Fixes. Any terminal area fix ex-
cept overheading a TACAN may be used for hold-
ing, except that if the fix is an intersection formed by
courses or radials the following conditions shall
exist:

(1) The angle of divergence of the
intersecting courses or radials shall not be less than
45°

(2) If the facility which provides the
crossing courses is NOT an NDB, it maybe as much

as 45 miles from the point of intersection,

(3) If the facility which provides the
crossing course is an NDB, it must be within 30
miles of the intersection point.

(4) If distances stated in 287b(2) or (3)
are exceeded, the minimum angle of divergence of
the intersecting courses must be increased at the
following rate:

(a) If an NDB facility k involved,
10 for each mile over 30 miles,

(b) If an NDB facility is NOT
involved, 1/2 0 for each mile over 45 miles.

For example, if the intersection is formed by radials
from VOR’S 30 and 45 miles away, the minimum
angle is 45°. If one of the facilities is NDB, the
minimum angle is 600. See Figure 30,

Chap 2
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Figure 30. MINIMUM DIVERGENCE ANGLE FOR HOLDING FIXES. Par 287.b.

c. Final Approach Fix (FAF). For a fix to be (2) A buffer of equal length to the excessive
satisfactory for use as a final approach fix, the fix fix error is provided between th~ published missed
error shall not exceed plus-or-minus 1 mile (see approach point and the point where the missed
Figure 31), except that it may be as large as plus-or- approach surface begins (see Figure 32); OR
minus 2 miles when:

FAF rrvw
FWFF.IM I I.”.

.
FINAL APPROAC}i
FIX ERROR ( I Nhi )

kt——————

Ll\E \ “\

\\ MAP

lb\ ~igurc 32. FINAL APPROACH l:lX ERROR BUFFER,
\ PM 287 .c.(2)

FACILITY ●

l;igure 31. MEASUREMENT OF FINAL APPROACH l:lX

ERROR. Par 287.c.
(3) The minimum descent altitude is raised

at a rate of 15 feet per one-tenth mile of excessive fix
error; OR(1) The missed approach point is marked

by overheading an air navigation facility (except 75
mhz markers); OR

(4) A combination of the actions in (2) and
(3) above will adjust the missed approach surface to
compensate for excessive fix error.

Chap 2
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288. USING FIXES FOR DESCENT.

---
a. Distance Available for Descent. When ap-

plying descent gradient criteria applicable to an

‘---

approach segment (initial, intermediate or final
approach areas), the measuring point is the plotted
position of the fix. See Figure 33.

.~

Position

Figure 33. DISTANCE FOR DESCENT GRADIENT
APPLICATION. Par 288a.

b, Obstacle Clearance Afier Passing a Fix.
It is assumed that descent will begin at the
earliest point the fix can be received. Full
obstacle clearance shall be provided from this
point to the plotted point of the next fix.
Therefore, the altitude to which descent is to
be made at the fix must provide the same
clearance over obstacles in the fix displacement
area as it does over those in the approach
segment which is Leing entered. See Figures 34
and ,34A.

8260.3B CHG 7

1-

AREA CONSIDERED FOR
OBSTACLE CLEARANCE

. ~~
\ -

\ ‘. \ –~ ,
1

#

[

I

-

EARLIEST POINT ‘
FIX RECEIVED

I

AND FINAL SEGMENTS.

I’igurc 34. OBSTACLE CLEARANCE AREA BIITWIWN
FIXES. Par 288.b.

*

chap 2
Par 288

F7X(IF)

Figure 34A. CONSTRUCTION OF FIX DISPLACEMENT
AREA FOR OBSTACLE CLEARANCE. PAR 288.b.
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*
c. Stepdown F-. See Figure 35.

(1) DME or Radar Fixes. There is no
n ~aximum number of stepdown fixes in any segment
when DME or radar is used. Multiple fixes shall be
in whole NM increments.

(2) Intemtion Fixes.

(a) Only one stepdown fix is
permitted in the final and intermediate segments.

(b) If an intersection fix forms an
FAF, IF, or IAF:

~ The same crossing facility
shall be used for the stepdown fix(es) within that
segment.

~All fixes from the IF to the

last stepdown fix in final shall be formed using the
same crossing facility.

(c) Table 5A shall be usecl to
determine the number of stepdown fixes permitted
in the initial segment. Multiple fix- shall be in
whole NM increments.

(3) Altitude at the Fix. The minimum
altitude at each stepdown fix shall be specified in
100-foot increments, except the altitude at the lmt
stepdom fix in the final segment may be specified
in a 20-foot increment.

(4) In the Final Segment:

(a) A stepdown fix shall not be
established unless a decrease of at least 60 feet in
MDA or a reduction in visibility minimums is
achieved.

(b) The last stepdown fix error
shall not exceed ~ 2 NM. When the fix error
exceeds & 1 NM, see paragraph 287c. The fix error
for other stepdown fixes in final shall not exceed 1
NM.

(c) Minimums shall be published
both with and without the last stepdown fix, except
for procedures requiring DME or NDB procedures
which use a VOR radial to define the stepdown fix. *

II

FAV ,,

N
STvr.lu?ww

Flx‘— Q -- -\-k-
WDA W!} N \lt,P.lMJW \ VIX

WtT n>cclwl)
nor

T&& U. Ste#own Ftxes in Initial Segment

Length of segment I Number of FUCS

510 NM I
1 stepdown fix

over 10-15 NM 2 stepdown fixes

over 15 NM 3 stepdown fixes

289. OBSTACLES CLOSE TO A FINAL
APPROACH OR STEPDOWN FIX. Existing
obstacles located in the final approach area within 1
mile past the point where a fix can first be received
may be eliminated from consideration by

application of a descent gradient of 1 foot vertically
for every 7 feet horizontally. This 7:1 descent
gridient shall begin at the point where the fix can
first be received at a height determined by
subtracting the required final approach obstacle
clearance (ROC) from the minimum altitude
required at the fix, Obstacles which receive this
treatment shall be noted on the procedures. See
Figure 36. To determine fix error see paragraphs
284,285, and 286.

-,

Figure 35. FINAL SEGMENT STEP~wN FIX, par. 288c.

Page 34
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STEP INSTRUCTI(MJS Foot X I

~ Find the angle between the Track and
‘?

the VOR Radial. See Examde. NMSs. —
40

i

Q

@

@

35
@

Find the distance from the VOR to
the fix.
Place a straight edge from the “Angle”
scale to the distance scale.
Read the “fix Displacement” from the
center scale.
Repeat this procedure for the
complement of the Angle fwnd
in Step 1.

160*-

150@— .
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DISPLACEMENT

i

Y4 Uooo r
‘ \\!?b<30* 15,800’ ~o

43
\\

\ \\
\ 40

\ \\
\

\’a . \

-1 * -.%.

i

\@
\ $SW

4
-1 .* ,
4

I 100

&70”
Io@

90”
v

86’

-4 / ‘/x/

“v
Fig-we 35A. FIX DISPLACEMENT NOMOCRAPH.
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The 3.6° Fix Displacement Nomograph is sufficiently accurate for most applications; however, when precise values are desired the following
-- formulas may be used:

\ ‘ ‘/
ANGLE A

@

/ /

/ /

/ ,’

P
/’~

// /
// ‘

‘/
3.6°

●’

~RACK~E+-F+
——

h
ANGLE A

/

ANGLE B (l:lX
DISPLACEMENT)

●v

3.6° Fix Displacement

Formula Exumple

A=50° D=30NM

E=
381.53x D . 381.53 x30 = 11,445.9 = ,47203,

Sin (A + 3.6°) “ Sin 53.6° .8049 ‘- “

381.53x D 381.53x30 = 11,445.9 = ,58049,

F = Sin(A - 3.6”) : Sin 46.4° .7242 “ “

Where: E and F arc in feet, and D is in Nauticsl Miles.

Any Fix Displacement Error

Formula Example

A = 50” D = 30 NM Angle B = 4.5°

E=
6,076.103 x D x Sin B 6,076.103 x 30 x Sin 4.5°

Sin (A + B) Sin(SO” + 4.5°)

= 6,076 {03 x 3(3 x .0T&$6 = 14301,9 = ,7<67,7,

Sin 54.5” .8141 “-

F=
6,076.103 x D x Sin B 6,076.103 x 30 x Sin 4.~0

Sin(A - B) “ Sin (50°- 4.5°)

= 6,076.103 X 30 X .07846 = 14,301.9 = ~oo51,7,

Sin 45.5” .71325 ‘

Where: E and F are in feet, and D is in Nautical Miles.

Figure 35B. FIX DISPLACEMENT COMPUTATIONS

*

Section 9. Holding

* 292. AREA.
290. HOLDING PATTERNS. Criteria for holding
pattern airspace are contained in FAA Handbook
7130.3, and provide for separation of aircraft from
aircraft. The criteria contained herein deal with the
clearance of holding aircraft from obstacles.

291. ALIGNMENT. Whenever practical, holding
pttems should be aligned to coincide with the
flight course to be flown after leaving the holding
fix. However, when the flight path to be flown is
along an arc, the holding pattern should be aligned
on a radial. When a holding pattern is established at
a final approach fix and a procedure turn is not

used, the inbound course of the holding pattern
shall be aligned to coincide with the final approach
course unless the final approach fix is a facility.
When the final approach fix is a facility, the
inbound holding course and the final approach
course shall not differ by more than 30 degrees.

a. The primary obstacle clearance area shall
be based on the appropriate holding pattern area
specified in FAA Handbook 7130.3.

b. No reduction in the pattern sizes for ‘on-
entry’ procedures is permitted.

c. Pattern number 4 is the minimum size
authorized.

d. When holding is at an intersection fix, the
selected pattern shall be large enough to contain at
least 3 comers of the fix displacement area. See
paragraphs 284 and 285 and Figure 37. *
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e. When paragraph 293b is used, the primary
holding area shall encompass the departure or
missed approach segment width at the holding fix.
See Figure 37A.

f. A secondary area 2 miles wide surrounds
the perimeter of the primary area.

Wimimum $Ilildr t -FIX ERROR i
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OBSTACLES CLOSE-IN TO A FIX. Par 289.
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Figure 37. HOLDING PATTERN TEMPLATE APPLICATION.
Par 292.

* 293. OBSTACLE CLEARANCE.

a lad Ilddrag. A minimum of 1000 feet of
obstacle clearance shall be provided throughout the
primary area. In the secondary area 500 feet of
obstacle clearance shall be provided at the inner
edge, tapering to zero feet at the outer edge. For
computation of obstacle clearance in the secondary
area see Appendix 2, paragraph 5 and Figure 123.
Allowance for precipitous terrain should be
considered as stated in paragraph 323a. The
altitudes selected by application of the obstacle
clearance specified in this paragraph may be
rounded to the nearest 1(K)feet, See paragraph 231.

b. Climbing in a Holding Pattern. When a
climb in a holding pattern is used, as in a departure
or missed approach, no obstacle shall penetrate the
holding surface. This surface begins at the end of
the segment leading to the holding fix. Its elevation
is that of the departure 01S or missed approach
surface at the holding fix. It rises at a 40:1 rate to
the edge of the primary area, then at a 12:1 rate to
the outer edge of the secondary area. The distance

#
to any obstacle is measured from the obstacle to the
nearest point on the end of the segment at the

-

.

holding fix. See Figure 37A and FAA Handbook
7130.3, paragraph 35.

*-

r 12.1

Figure 37A. CLIMBING IN A HOLDING PATTERN.
Par. 293b

294.-299. RESERVED.
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